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Abstract Cd,,Mn,Te thin films were grown on GaAs (100) substrates by hot-wall epitaxy method. From the
XRD measurements, it was found that CdTe/GaAs (100) film was grown as a single crystal with the same
growth plane of (100) and Cd,.Mn,Te film as a poly crystal as Mn content was increased, and the lattice
constant was decreased with the similar gradient of bulk crystal as x was increased. From the PL measurements,
L; line due to the exciton trapped on an acceptor and L, line due to an exciton trapped on a shallow potential
fluctuation were observed, and L, line was observed only in CdoaMnosTe but it was disappeared probably due to
a stronger localization of excitons with increasing alloy fluctuations. L. line was dominant in case of x=0.2, and
for higher Mn contents the broad transition about 2.0 eV associated to the 3d levels of the Mn®* ion dominated
the PL spectrum, and the L, transition became weaker and weaker. For x>0.4, the transition line about 2.0 eV
due to Mn”* ion showed no shift.

LM B

A(D L MBVDM: "olg4) 3%E vteA & [IF
Fol o] gl Aol F4 o] &2 Mn™, Co™ So| &
T Agd Ed2 v w=s (DMS: Diluted
Magnetic Semicondctors)et 2] 2t}1]. o]21g iz}
d BMEAE FHACEAL $F) 287 24 ol A
o] 713 uBFTALOT giant Zeeman -,
giant Faraday 2|3, magnetic polaron E32 Jehd
o, a8lx 24 xol uhel ARG 2ddeeH
WA olFH o) $23 A lattice matching)
€ 7Fs3t b, =& Wie o) Walr) sbsste |
< gdde] FAA bty o] 75T 2)

°|#| % DMS ¥ 7H¢ del d7H: 24& AUD-B
(VD) 3138 wi=Aof Mn ©]&& X8xZ Aoz,
19773 Cd Mn,Te B39 A71384 g3t 2ad
o] F2 o] EFe] 4o #3 A7} s JPEn
ATH3]. #Zel= MBES} ALE 59 2% 43 7]<ol
2]&t superlattice[4], quantum well[5] 5] o] &%
TZ(heterostructure)7} ¢]FolA & 729 &=} A
zto] 7153l 191, GaAsE 71Ho 2 & epitaxial
film< integrated optical circuit #+Z& 7153814 39
oH6].

Cdi.Mn,Te 23S 918 Wi o2+ MBE, ALE,
ICB[7, 8] &°] l2m, HWE ¥ 293 7|®@A}o]
£ 4983 HELEE FAANA vk Agsinz



Hot-wall epitaxy el 2% Cdi.Mn.Te u2te] A7 54 127

3 EAe] uhukg AL F 93, YSEA] £4o]
on A Ro] fau FAH| Lo AA == FHol A
cHol.

CdpMnTe ¥ets AAsp] A 7B 2ZNE
GaAs, sapphire, Cd(Zn)Te S°| Sl=Hi[10], 53
GaAst nEZ9 Z2F4, ¥A, 121 II-VIS 33t
B uis A @234 vlg 7Hge] Attt Aol A
t}. CdTest GaAs®l Az FAF}L =0.146°,
CdTe®t MnTeo] AA} #2 £ =0.02322 CdTes
bufferZo @ AM23t Cd, Mn,Te 89S AFA]7|H
Mne] 244 xoll ma} A} 53 3o] A =3 o
2 549 Cd, Mn,Te 9Hehe A& = glA €t

B =RoxMe A% 228 AL 48 7=
A B4 2A 2 BEAS golRY] 9%t CdMn,Te
BetE-g GaAs (100) 719 Yol HWE Ho=2 43
At AR vigto] Aot A e #5
st X-A 3 AP sen, PL 3028 H
ZAu) 9t 259 &4 WE magnetic polaron F7et
AV AR A osta] E2lE Mn® o] 9] £ Ale]
A e 2.0eV B2 B4 934 tldo =9
3ttt

2.4 H
2.1, Cd Mn,Te 273 4%

Cd; Mn,Te dHt 332 A3 9883 bulk
Cd,,Mn,Tex= Cd(5N), Mn(5N), Te(6N)< 5% HNO,
# 5%-HCle.2 A3 utS AAY ¥ 1-x:x:1mole
vz Z3sld @4 FEd 4339 Ny o
4x10° torre) g3t AF FYT thy ol A7
Zol|A %4 Bridgman® 22 4% AATH11]. 912 ¥
Hoz HA4Y CdTe, Cdi Mn,Te 28 2 Te A8
5 %HCIZ f7] AAF & oM ER HTe ¢22 25
o MF3 T AZAA Fig. 18] HWE X Wy 4
Ao 2k GaAs 71HL 5xX5mm’ A7 2 3l
acetone T methanol &AM E 2&% I & 60~
70°Ce| H,80,:H,0,:H,0=3:1:19] &g 30%3t
93 st ARG N HL uEE FHG FEE A
reet T AFHE L A VAE B ARNI T &
Al HWE A W59 71 AR Hl skt 8
B3 o3 Foj % 7o EA ol = sl g
B4ES AASY] H3ld AR A2 Aol =] A
7138 550°CAlA] 2087 & <Ak 4 <1 F 7]
#L 6°C/min FEZE 7|8 AR =7 Uiy 4%

Substrate
:@ ol der
T.C-*I = == —]
Wl 9 1 T LT
heater E\\Substrate
AELE
TC E E QllartZ
] 1 tube
g y
E || Stainless
1| Wi
= | raiation
Rl reflector
space 3 Heater
1 Aluning
Reservior. : tBube
ﬁh ase
T'CE E;m/plate

Fig. 1. Schematic diagram of hot-wall epitaxial reactor.
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Fig. 2. SEM images of the cross-section view of grown
layers on GaAs substrate.

Table 1
Thickness of Cd;..Mn,Te films with Mn composition x

Cd,-.Mn,Te/GaAs

Mole fraction Growth rate
(EPMA) (um/h)
x=0.00 7.15

x=0.09 2.40

x=0.17 2.15

x=10.28 2.80

x=0.45 2.85

x=0.51 1.52
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Fig. 3. X-ray diffraction patterns of Cd;,Mn,Te on
GaAs with various Mn composition Xx.
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Fig. 4. Lattice constants of Cd,.Mn,Te on GaAs with
various Mn composition X.
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Fig. 5. Photoluminescence spectra of Cd,.Mn,Te films
on GaAs at 12K.
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Fig. 6. Temperature dependence of PL peak positions
for Cd;«Mn,Te films on GaAs.
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